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(54) [Title] File access device 
(57)Abstract 

Purpose: To provide a file access device that can realize 
high-speed file access and effectively use the large capacity of 
the main storage unit. 

Constitution: Plural files are stored in a first storage means, 
and file information pertaining to said plural files is stored in a 
second storage means. When an access request is sent, if the 
file corresponding to said access request is determined to be a 
management object, the first storage means is accessed; if it is 
not a management object, a disk device is accessed via a cache 
buffer controller. 
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Claims 

1. A file access device that includes a disk device that accommodates plural files and a 
cache buffer controller that controls said disk device wherein from among said plural files, a file 
access is executed according to an access request; characterized in that: 

a first storage means that stores said plural files, 

a second storage means that stores the file information of said plural files, 

and a judgment means that determines whether the file corresponding to an access 

request is a management object on the basis of the file information stored in said second storage 

means when an access request is sent; 

wherein, to execute the desired file access, if said file is determined to be a management 

object by said judgment means, said first storage means is accessed, and if it is determined that 

the file is not a management object, said disk device is accessed via said cache buffer controller. 

2. The file access device of Claim 1 characterized in that it also comprises a means for 
reading the file from said disk device to said first storage means when there is additional file 
information, 

and a means that writes the additional file information to said second storage means. 

3. The file access device of Claim 1 characterized in that it also comprises a file 
synchronization control means that writes a prescribed file in said first storage means back to 
said disk device, 

and a prescribed synchronization system is arranged beforehand in said file 
synchronization control means. 
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4. The file access device of Claim 1 characterized in that it also comprises the following 
means: a means for storing the classes of files in said second storage means, 

a means for referencing a prescribed registration list to determine whether the file 
corresponding to said access request is the registration object in said class, 

and a means for storing the file information of the file in said second storage means when 
it is determined that said file is a registration object. 

5. The file access device of Claim 1 characterized in that it also comprises a judgment 
means that determines whether file information has been deleted from said second storage 
means, 

and a means that writes back the file corresponding to said file information to said disk 
device from said first storage means when it is determined by said judgment means that said file 
information is deleted. 

6. The file access device of Claim 1 characterized in that it also comprises a means for 
registering beforehand the increase or decrease in accesses to said plural files depending on the 
time zone as prescribed information, 

and a file management means that registers or deletes the file information for said plural 
files with respect to said second storage means according to said prescribed information; 

wherein said file management means registers the file information when said prescribed 
information indicates an increase in accesses, and deletes the file information when said 
information indicates a decrease in accesses. 

7. The file access device of Claim 6 characterized in that said prescribed information is 
time series access statistical information. 

8. The file access device of Claim 1 characterized in that it also comprises a means that 
reads all of the files in said disk device to said first storage means when said file access device is 
started. 

9. The file access device of Claim 1 characterized in that it also comprises a means that 
writes the plural files in said first storage means and the file information in said second storage 
means to the prescribed region in said disk device when said file access device is stopped, 

and a means that reconstructs said plural files and file information read in said disk 
device in said first and second storage means when said file access device is started. 

10. The file access device of Claim 9 characterized in that said prescribed region is a 
region consisting of an independent file group in said disk device. 
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Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to a file access device that separates the large capacity 
main memory in a computer from the cache buffer controller and handles it as a memory file. 

[0002] 
Prior art 

One method for executing high-speed file accesses, for example, is the UNIX cache 
buffer system or those of other operating systems (OS). Figure 15 is a diagram illustrating this 
system. The system shown in this figure consists of the following parts: cache buffer controller 
(501), which receives an access request for a file on disk (503) from program (500) and responds 
after performing the prescribed process, and buffer (502) in the main memory that holds the files 
on disk (503) in blocks. 

[0003] 

Another example of the prior art, as shown in Figure 16, includes the system disclosed in 
Japanese Kokai Patent Application No. Hei 5[1993]-342152. The system shown in the figure is 
an extension of that shown in Figure 15. Attributes are assigned to the files standing in the 
buffer, and cache buffer controller (501) contains file judgment means (504) that queries the file 
attributes. 

[0004] 

In the system shown in Figure 15, when program (500) accesses a file, cache buffer 
controller (501) performs a search and determines whether there is a block as the access object in 
buffer (502) in the main memory. If YES, the block of buffer (502) in the main memory is 
accessed. On the other hand, if a block is not the access object, after the object block is read to 
buffer (502) in the main memory from the file on disk (503), the block of buffer (502) in the 
main memory is accessed. 

[0005] 

Also, for control of the buffer, in the system shown in Figure 15, which uses the LRU 
(Least Recently Used rule) algorithm or the like, the buffer not in use is released, and the new 
block is assigned to the buffer under control. In the system shown in Figure 16, the file has the 
attribute not released from buffer (502) in the main memory, and control is executed such that 
once an assignment is made to buffer (502) in the main memory the buffer is not released. 
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[0006] 

Problems to be solved by the invention 

However, the aforementioned system using the cache buffer of the prior art has the 
following problems. That is, when the main memory capacity of the system shown in Figure 15 
increases, and the buffer capacity becomes larger, it is possible that requests for write-backs to 
the disk in will be repeated in very large quantities. In this case, the low speed of the disk 
becomes a bottleneck, and the system almost stops until requests disk access requests are 
handled. Also, by increasing the capacity of the buffer, the overhead for searching the buffer 
itself becomes larger. 

[0007] 

In addition, although it is possible to perform high speed accesses with the system shown 
in Figure 16, during data write-backs to the disk, the problems of the system shown in Figure 1 
will remain. 



[0008] 

In order to solve the aforementioned problem, the present invention provides a file access 
device characterized in that while it can perform high-speed file accesses, write-backs to the files 
on the disk are controlled so that they do not influence the device, and the large capacity main 
memory is efficiently used as a file region. 

[0009] 

Means to solve the problems 

In order to realize the aforementioned purpose, the present invention provides a file 
access device characterized in that the file access device has a disk device that accommodates 
plural files, and a cache buffer controller that controls said disk device; file access requests to 
said plural files are executed; this file access device comprises the following means: a first 
storage means that stores said plural files, a second storage means that stores the file information 
of said plural files, and a judgment means that determines whether the file corresponding to the 
access request is the management object on the basis of the file information stored in said second 
storage means when there is an access request; when said file is determined to be a management 
object by said judgment means, said first storage means is accessed; when it is determined that 
the file is not a management object, said disk device is accessed via said cache buffer controller; 
as a result, the desired file access is executed. 
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[0010] 

The file access device of the present invention also comprises a means that reads file 
from said disk device to said first storage means when there is added file information, and a 
means that writes the file information of said added file to said second storage means. In 
addition, the file access device of the present invention also has a file synchronization control 
means that writes a prescribed file in said first storage means back to said disk device, and a 
prescribed synchronization system is arranged beforehand in said file synchronization control 
means. 

[0011] 

Also, the file access device of the present invention also comprises the following means: 
a means that stores the classes of files in said second storage means, a means that references a 
prescribed registration list and determines whether the file corresponding to said access request 
is the registration object in said class, and a means that stores the file information of the file in 
said second storage means when it is judged that said file is a registration object. 

[0012] 

Also, for the file access device of the present invention also comprises a judgment means 
that determines whether the file information has been deleted from said second storage means, 
and a means that writes back the file corresponding to said file information to said disk device 
from said first storage means when it is determined by said judgment means that said file 
information is deleted. 

[0013] 

The file access device of the present invention also comprises a means that registers 
beforehand the increase or decrease in accesses to said plural files depending on the time zone as 
prescribed information, and a file management means that registers or deletes the file 
information for said plural files with respect to said second storage means according to said 
prescribed information; and said file management means registers the file information when said 
prescribed information indicates an increase in the accesses, and it deletes the file information 
when said information indicates a decrease in accesses. It is preferred that said prescribed 
information be time series access statistical information. 



[0014] 

The file access device of the present invention also comprises a means that reads all of 
the files in said disk device in said first storage means when said file access device is started. 
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[0015] 

The file access device of the present invention also comprises a means that writes the 
plural files in said first storage means and the file information in said second storage means to 
the prescribed region in said disk device when said file access device is stopped, and a means 
that reconstructs said plural files and file information read in said disk device in said first storage 
means and said second storage means when said file access device is started. It is preferred that 
. said prescribed region be a region made of an independent file group in said disk device. 

[0016] 

Embodiments of the present invention 

In the following, embodiments of the present invention will be explained with reference 
to the attached figures. 

Embodiment 1 

Figure 1 is a block diagram illustrating the constitution of the file access device contained 
in a large computer pertaining to Embodiment 1 of the present invention. As shown in the figure, 
file controller (2) controls the entire file access device according to the contents of program (1), 
and it executes "requests" and "answers" between program (1) and file controller (2). The files 
are held in file region (6) in the main memory. Said file management table (5) in the main 
memory manages the name and attributes of the file stored in file region (6) of the main memory. 
"Searches" and "answers" are handled between the table and file controller (2). 

[0017] 

When a file access request is sent from program (1), file controller (2) executes a search 
of file management table (5) in the main memory. If the file attribute or the like is registered in 
the table, file region (6) in the main memory is accessed. On the other hand, if said registration 
has not been performed, "request" is output to cache buffer controller (3). As a result, file 
controller (2) accesses disk (100) via cache buffer controller (3) and buffer (4) in the main 
memory. 

[0018] 

Figure 2 is a flow chart illustrating the control procedure of the file access device 
pertaining to the present embodiment. As shown in the figure, in step SI, it is determined 
whether an access request is output for the file. If YES, process control goes to step S2 and said 
file management table (5) in the main memory is searched. Then, in step S3, it is determined 
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whether the file is the search object. That is, if the file attributes or the like are registered in file 
management table (5) in the main memory, in step S4, file region (6) in the main memory is 
accessed. On the other hand, if said registration has not been made, in step S5, disk (100) is 
accessed via cache buffer controller (3). 

[0019] 

As explained above, according to the present embodiment, unlike the buffer cache 
control, the file is in the file region in the main memory usually managed by the OS, and the file 
attributes or the like in the file management table is registered to control file accesses. 
Consequently, compared with the cache buffer control of the prior art, it is possible to realize 
high-speed file accesses. 

[0020] 

Embodiment 2 

Figure 3 is a block diagram illustrating the constitution of the file access device in 
Embodiment 2 of the present invention. As shown in the figure, the same symbols as those used 
in the above in Embodiment 1 shown in Figure 1 are adopted here, and will not be explained 
again. For the device shown in Figure 3, the "registration request" on file region (6) in the main 
memory is executed from control command (7) to file controller (2). Said file controller (2) that 
has received said "registration request" performs the prescribed "registration" with respect to file 
management table (5) in the main memory. 

[0021] 

Also, file controller (2) outputs a "request" to file read control part (8) to request file read 
from disk (100). Here, file controller (2) assigns how to read the file data on disk (100) to be read 
into file region (6) in the main memory when the file stored in file region (6) in the main 
memory is added to file management table (5) in the main memory. As a result, file read control 
part (8) reads the file data on disk (100), and the data are read into file region (6) in the main 
memory with the assigned method (here, instead of file blocks, the entire file is taken as the 
object). 

[0022] 

Figure 4 is a flow chart illustrating the control procedure of the file access device 
pertaining to the present embodiment. As shown in the figure, in step SI 1, it is determined 
whether there is a "registration request" for file region (6) in the main memory. If YES, process 
control goes to step SI 2, and file controller (2) performs the prescribed "registration" in file 
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management table (5) in the main memory. Then, in step SI 3, file region (6) in the main memory 
for reading the file data is checked. Then, in step SI 4, it is determined whether the file region 
can be guaranteed. 

[0023] 

In said step SI 4, when it is determined that the file region is guaranteed, process control 
goes to step SI 6, and the file data in file region (6) in the main memory are read. On the other 
hand, if the file region is not guaranteed, process control goes to step SI 5 to guarantee the file 
region and then performs the process in said step SI 6. 

[0024] 

As explained above, according to the present embodiment, when files in the file region in 
the main memory are to be added to the file management table in the main memory, the files on 
the disk are read en bloc to the file region in the main memory, so that the file access rate can be 
increased thereafter. 

[0025] 

Embodiment 3 

Figure 5 is a block diagram illustrating the constitution of the file access device in 
Embodiment 3 of the present invention. The same symbols as those used above in Figure 3 for 
said Embodiment 2 are adopted here to represent the same structural elements. Hence, they will 
not be explained again. The device of the present embodiment differs from that shown in Figure 
3 in that file synchronization controller (9) is added. 

[0026] 

Said file synchronization controller (9) controls the writing of the file contents from file 
region (6) in the main memory to disk (100). Here, file synchronization controller (9) adopts the 
assigned method, that is, the preset synchronization system, to write the file data in file region 
(6) in the main memory back to the file data on disk (100). 

[0027] 

Figure 6 is a flow chart illustrating the control procedure of the file access device 
pertaining to the present embodiment. As shown in the figure, in step S21, it is determined 
whether a write-back of the file data has taken place. If YES, process control goes to step S22, 
and file synchronization controller (9) writes the file data in file region (6) in the main memory. 
Then, in step S23, the file data written in step S22 are written back to disk (100). 
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[0028] 

As explained above, according to the present embodiment, a file synchronization 
controller is arranged in the file access device, so that by writing back the file data in the file 
region in the main memory to the file data on the disk, it is possible to write back the data to the 
disk only when required, so that unnecessary disk I/Os are not executed, and it is possible to 
reliably synchronize to the data on the disk. 

[0029] 

Embodiment 4 

Figure 7 is a block diagram illustrating the constitution of the file access device in 
Embodiment 4 of the present invention. The same symbols as those used above in Figure 5 for 
said Embodiment 3 are adopted here to represent the same structural elements, so that they will 
not be explained again. The device in this embodiment differs from the device shown in Figure 5 
in that automatic registration controller (10) is added. Said automatic registration controller (10) 
handles "search" and "answer" with file controller (2). 

[0030] 

In file management table (5) in the main memory of the device of the present 
embodiment, the classes of the files are registered. This registration is executed by "registering" 
file management table (5) in the main memory with file controller (2). Also, the addition of 
classes to file management table (5) in the main memory is executed in the same way as said 
registration. 

[0031] 

When there is a file access request in the classes, file controller (2) sends a "search" to 
automatic registration controller (10). Upon receiving this message, automatic registration 
controller (10) searches the automatic registration list. If the search object is the automatic 
registration object, automatic registration controller (10) "registers" file management table (5) in 
the main memory to perform the prescribed registration process, and an "answer" message 
concerning the registration is returned to file controller (2). 

[0032] 

Figure 8 is a flow chart illustrating the control procedure of the file access device in the 
present embodiment. As shown in the figure, in step S31, a search request is generated in 
automatic registration controller (10). In step S32, it is determined whether the file has been 
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registered with respect to said request. If YES, process control goes to step S33 and file 
controller (2) receives the address of file region (6) in the main memory. Then, it is determined 
whether the required block with the request is present in file region (6) in the main memory (step 
S34). 

[0033] 

If the judgment result in said step S34 is YES, process control goes to step S35, and the 
address of file region (6) in the main memory is sent back to file controller (2). On the other 
hand, in step S34, if it is determined that said block is not in file region (6) in the main memory, 
file controller (2) outputs a "request" to file read control part (8). Then, in step S35, as explained 
above, the process for sending back the address in file region (6) in the main memory is 
executed. Here, in step S40, file controller (2) performs the process to read the file data on the 
basis of said address. 

[0034] 

On the other hand, in step S32, when it is judged that the file is not registered with 
respect to a search request, process control goes to step S36, and file controller (2) outputs a 
"request" to cache buffer controller (3). Then, process control goes to step S37, and file 
controller (2) receives the address of buffer (4) in the main memory, and in step S3 8, the normal 
registration process is executed, that is, disk (100) is accessed via cache buffer controller (3) and 
buffer (4) in the main memory. 

[0035] 

Figure 9 is a flow chart illustrating the operation of automatic registration controller (10) 
that receives a search request from file controller (2). When automatic registration controller (10) 
receives search request from file controller (2), as shown in step S301 in Figure 9, a "search" of 
file management table (5) in the main memory is generated, and it is determined whether the 
prescribed block is registered in the table. If it is registered (YES in step S302), automatic 
registration controller (10) sends the "answer" concerning the registration to file controller (2) 
(step S303). 

[0036] 

On the other hand, when there is no registration of the prescribed block, automatic 
registration controller (10) searches the automatic registration list in step S304. If the prescribed 
block is registered in the list (YES in step S305), in step S306, the block is registered in file 
management table (5) in the main memory. Then, in step S307, automatic registration controller 
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(10) sends the "answer" concerning the state of registration of the block back to file controller 
(2). Here, if the prescribed block is not registered in the automatic registration list, in step S308, 
a no-registration "answer" is sent back from automatic registration controller (10) to file 
controller (2). 

[0037] 

As explained above, according to the present embodiment, when there is a file access 
request, the automatic registration controller checks the automatic registration list to determine 
whether the file has been registered. As a result, it is possible to reduce the file controller 
processing load with respect to file searches. 

[0038] 

Embodiment 5 

Figure 10 is a block diagram illustrating the constitution of the file access device in 
Embodiment 5 of the present invention. The same symbols as those used above in Figure 7 for 
said Embodiment 4 are adopted here to respectively represent the same structural elements, so 
they will not be explained again. The device of this embodiment differs from that shown in 
Figure 7 in that file region releasing controller (1 1) is added. 

[0039] 

Here, file controller (2) receives a "registration/deletion request" from control command 
(7), and in response to said request, the registration of the file title, etc. is deleted from file 
management table (5) in the main memory, "deletion request" is sent to file region releasing 
controller (1 1) to request file region release controller (1 1) to perform a deletion process or a 
registration process to file management table (5) in the main memory. 

[0040] 

Figure 1 1 is a flow chart illustrating the control procedure of the file access device 
pertaining to the present embodiment. In step S41 shown in the figure, file controller (2) 
determines whether the request from control command (7) is a "registration request" or "deletion 
request." If it is a registration request, in step S42, file controller (2) sends "registration" to file 
management table (5) in the main memory, and the table is searched. In step S43, it is 
determined whether the requested file has already been registered. 
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[0041] 

If the result of the judgment of step S43 is that the requested file has already been 
registered, said request is ignored (step S44). However, if it has not 5 in step S45, the prescribed 
registration is executed in file management table (5) in the main memory. 

[0042] 

If the judgment result of said step S41 is NO, that is, when the request from control 
command (7) is a "deletion request," process control goes to step S46, and file management table 
(5) in the main memory is searched. Then, process control goes to step S47, and it is determined 
whether the object file has already been registered. If it has not been registered, said request is 
ignored (step 51). On the other hand, if the object file has been registered, process control goes to 
step S48, and file controller (2) sends "deletion" to file management table (5) in the main 
memory, and its registration is deleted from the management table. 

[0043] 

At the same time, file controller (2) outputs a "deletion request" to file region releasing 
controller (1 1) in step S49. Upon receiving this deletion request, file region releasing controller 
(11) outputs a "synchronization request" to file synchronization controller (9), and the 
synchronization process is executed. As a result, the region of the object file is deleted from file 
region (6) in the main memory (step S50). Also, when the file is deleted from file management 
table (5) in the main memory, the file data in file region (6) in the main memory are also written 
back to the file on disk (100). 

[0044] 

As explained above, according to the embodiment of the present embodiment, a deletion 
request is sent to the file region releasing controller, the file is deleted from the file region in the 
main memory, and the file region for guaranteeing the file is released. Consequently, it differs 
from the cache buffer control in that the file that does not require high speed access is instantly 
released from the main memory, and the main memory can be efficiently used. 

[0045] 

Embodiment 6 

Figure 12 is a block diagram illustrating the constitution of the file access device in 
Embodiment 6 of the present invention. The same symbols as those used above in Figure 10 for 
Embodiment 5 are adopted here for the respective same structural elements, so they will not be 
explained again. More specifically, the device of the present embodiment differs from the device 
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shown in Figure 10 in that it newly adds access statistical information (12) and memory file 
automatic management part (13). 

[0046] 

Said access statistical information (12) is the time series access statistical information. 
Said memory file automatic management part (13) references the access statistical information 
and registers files with accesses increased in a certain time zone registered in file management 
table (5) in the main memory. Also, files with few access are deleted from file management table 
(5) in the main memory. Also, when file management table (5) in the main memory is accessed, 
memory file automatic management part (13) sends "registration/deletion" to said table. 

[0047] 

As explained above, according to the present embodiment, by means of the memory file 
automatic management part, file registration/management for the file management table in the 
main memory is executed on the basis of the time series access statistical information. As a 
result, it is possible to assign files in the main memory according to increased or decreased 
accesses in the time zone, and this to avoid superfluous disk I/Os, and to increase file access 
speed. 

[0048] 

Embodiment 7 

Figure 13 is a block diagram illustrating the constitution of the file access device in 
Embodiment 7 of the present invention. The same symbols as those used above in Figure 12 for 
Embodiment 6 are adopted here to represent the same respective structural elements, so they will 
not be explained again. The device of this embodiment differs from that in Figure 12 in that 
initial read controller (14) is newly added. 

[0049] 

When the computer containing the present device is started, initial read controller (14) 
references file management table (5) in the main memory, and a request is output to fiie read 
control part (8) so that all of the files that become the memory file are read. Once this request is 
received, when the computer is started, all of the registered files are read from disk (100) to file 
region (6) in the main memory. 
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[0050] 

As explained above, by means of the initial read controller, the file data in the main 
memory are initially read, so that it differs from the cache buffer control in that it is possible to 
exclude disk I/Os during execution of the program, and it is possible to execute high-speed file 
accesses. 

[0051] 

Embodiment 8 

Figure 14 is a block diagram illustrating the constitution of the file access device 
pertaining to Embodiment 8 of the present invention. The same symbols as those used above in 
Figure 12 for said Embodiment 6 are adopted here to represent the same respective structural 
elements, so that they will not be explained again. That is, the device in this embodiment differs 
from that shown in Figure 12 in that it also comprises resume file group (15) and file resume 
controller (16) in the main memory. Here, resume file group (15) is a portion of the files on disk 
(100). 

[0052] 

When the computer containing the present device performs the stop process, file resume 
controller (16) in the main memory sends "write" and "read" to file management table (5) in the 
main memory, file region (6) in the main memory and resume file group (15). As a result, the 
contents of said table, etc. are stored in resume file group (15). Also, when the computer is 
started, by means of resume file group (15), the contents stored there are loaded in file 
management table (5) in the main memory and file region (6) in the main memory. 

[0053] 

As explained above, according to the present invention, when the file access device is 
stopped, plural files and file information are written to the prescribed region of the disk. When 
the file access device is started, said plural files and file information are reconstructed in the file 
region in the main memory and the file management table in the main memory. As a result, the 
state of the file region in the main memory when the computer is stopped can be reconstructed 
when the computer is restarted, and it is possible to exclude disk I/Os in program execution, 
while it is possible to increase the file access speed. 
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[0054] 

Effect of the invention 

As explained above, according to the present invention, when it is determined that the file 
corresponding to the access request is the management object, the first storage means stored in 
the plural files is accessed, and when it is determined that the file is not a management object, the 
disk device is accessed via the cache buffer controller. As a result, it is possible to realize 
high-speed file accesses without the influence of a performance bottleneck in the cache buffer 
control, which otherwise takes place in the prior art. 

[0055] 

In addition, when there is additional file information, the file is read from the disk device 
to the first storage means, and the file information of the added file is written to the second 
storage means. As a result, even if the first access cycle was delayed, it is still possible perform 
high-speed access by means of the subsequent cache buffer control. 

[0056] 

In addition, because the present invention includes a file synchronization controller that 
writes back the prescribed file in the first storage means to the disk device, it is possible to 
perform write back processes to match the state of the device and the disk device, and reduce the 
processing load. 

[0057] 

In addition, the classes of the files are stored in the second storage means, the prescribed 
registration list is referenced, and when it is determined that a file corresponding to the access 
request is the registration object, the file information of the file is stored in the second storage 
means, so that it is possible to reduce the processing load on the file controller with respect to 
file searches. 

[0058] 

When the fiie information is deleted from the second storage means, the file 
corresponding to the file information is written back to the disk device by the first storage means. 
As a result, the file region is released, and files that do not require high-speed access are instantly 
released from the main memory, so that the main memory can be used more efficiently. 
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[0059] 

Also, depending on the time zone, an increase or decrease in accesses to plural files is 
registered with the prescribed information, and according to said information, registration or 
deletion of the file information for the plural files is executed with respect to the second storage 
means. Consequently, according to the information that uses the time zone as a parameter, it is 
possible to assign the file in the main memory, unnecessary disk I/Os can be avoided, and high 
speed file access can be realized. 

[0060] 

In addition, when the file access device is started, by reading all of the files in the disk 
device to the first storage means, it is possible to exclude the disk I/O during execution of the 
program, and it is possible to realize high speed file access, 

[0061] 

Also, when the file access device is stopped, the plural files in the first storage means and 
the file information in the second storage means are written to the prescribed region in the disk 
device. When the file access device is started, the plural files and file information read into the 
disk device are reconstructed in the first storage means and the second storage means, so that the 
state of the file region in the main memory when the computer is stopped can be reconstructed 
when the computer is restarted. It is possible to exclude the disk I/O during disk execution, and 
at the same time, it is possible to perform high-speed file access. 

Brief description of the figures 

Figure 1 is a block diagram illustrating the constitution of the file access device in 
Embodiment 1 of the present invention. 

# 

Figure 2 is a flow chart illustrating the control sequence of the file access device in 
Embodiment 1 . 

Figure 3 is a block diagram illustrating the constitution of the file access device in 
Embodiment 2 of the present invention. 

Figure 4 is a flow chart illustrating the control sequence of the fiie access device in 
Embodiment 2. 

Figure 5 is a block diagram illustrating the constitution of the file access device in 
Embodiment 3 of the present invention. 

Figure 6 is a flow chart illustrating the control sequence of the file access device in 
Embodiment 3. 
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Figure 7 is a block diagram illustrating the constitution of the file access device in 
Embodiment 4 of the present invention. 

Figure 8 is a flow chart illustrating the control sequence of the file access device in 
Embodiment 4. 

Figure 9 is a flow chart illustrating the operation of the automatic registration controller 
that receives a search request in Embodiment 4. 

Figure 1 0 is a block diagram illustrating the constitution of the file access device in 
Embodiment 5. 

Figure 1 1 is a flow chart illustrating the control sequence of the file access device in 
Embodiment 5. 

Figure 12 is a block diagram illustrating the constitution of the file access device in 
Embodiment 6. 

Figure 13 is a block diagram illustrating the constitution of the file access device in 
Embodiment 7. 

Figure 14 is a block diagram illustrating the constitution of the file access device in 
Embodiment 8. 

Figure 15 is a diagram illustrating the cache buffer system in the prior art. 
Figure 16 is a diagram illustrating the constitution with improvements to the cache buffer 
control of the prior art. 

Explanation of the reference symbols 



1 


Program 


2 


File controller 


3 


Cache buffer controller 


4 


Buffer in the main memory 


5 


File management table in the main memory 


6 


File region in the main memory 


7 


Control command 


8 


File read control part 


9 


File synchronization controller 


10 


Automatic registration controller 


11 


File region releasing controller 


12 


Access statistical information 


13 


Memory file automatic management part 


14 


Initial read controller 


15 


Resume file group 



16 File resume controller in the main memory 
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Key: a Answer 

Search 
b Request 

Answer 
c Write 

Read 
d Disk 

1 Program 

2 File controller 

3 Cache buffer controller 

4 Buffer in main memory 

5 File management table in main memory 

6 File region of main memory 
100 File 
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Key: SI Is there access request? 

52 Search of management table 

53 Management object file? 

54 Access to file region in main memory 

55 Access of disk 
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Key; a Registration request 
b Register 
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c Request 
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d Write 

Read 
f Request 
g Read 
h Disk 

1 Program 

2 File controller 

3 Cache buffer controller 

4 Buffer in main memory 

5 File management table in main memory 

6 File region in main memory 

7 Control command 

8 File read control part 
100 File 
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Key: SI 1 Is there registration request? 

5 1 2 Register in file management table 

5 1 3 Checking of file region in main memory 

5 1 4 Is file region checked? 

5 1 5 Guarantee of file region 

516 Read from disk 
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a Registration request 
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h Disk 

1 Program 

2 File controller 

3 Cache buffer controller 

4 Buffer in main memory 

6 File region in main memory 
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Key: S21 Generation of write back of file data? 

522 Write of data from main memory 

523 Write back of data to disk 
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a Registration request 
b Request 
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c Register 
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d Write 
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e Request 
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g Request 
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h Read 
i Disk 

1 Program 

2 File controller 

3 Cache buffer controller 

4 Buffer in main memory 

5 File management table in main memory 

6 File region in main memory 

7 Control command 

8 File read control part 

9 File synchronization controller 
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Key: S3 1 Request of search in automatic registration controller 
S32 Registered? 
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53 3 Fetching of address in file region in main memory 

534 Is the block with request in the file region in main memory? 

53 5 Address of file region in main memory is sent back 

536 Request for cache buffer controller 
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S3 8 Normal registration process 
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Key: S301 Search of file management table in main memory 

S3 02 Registered? 

S3 03 Answer indicating registered state 

S3 04 Search of automatic registration list 

S3 05 Registered? 
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a Registration/deletion request 
b Request 

Answer 
c Register 

Search 

Answer 
d Delete 
e Deletion request 
f Synchronization request 
g Write 

Read 
h Read 

Write 
i Request 
j Read 
k Disk 

1 Program 

2 File controller 

3 Cache buffer controller 

4 Buffer in main memory 

5 File management table in main memory 

6 File region in main memory 
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7 Control command 

9 File synchronization controller 

10 Automatic registration controller 

1 1 File region releasing controller 
100 File 



S42 




£45 



34? 



S43 




7r<<n> 

mi?-?* 




jura**? 



N 



SSI 



G5D 



CiD 



Figure 1 1 



Key: S41 Request for registration? 

542 Search of file management table in main memory 

543 Registered? 

544 Request ignored 

545 Register in file management table in main memory 

546 Search of file management table in main memory 
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Key: a Registration/deletion request 
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7 Control command 

9 File synchronization controller 
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Key: a Registration/deletion request 
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